Objectives: Although emerging research suggests neighborhood characteristics can support and restrict social participation in older adults, further research regarding a wider range of neighborhood characteristics and interactions between individual and neighborhood characteristics is needed. This study explored associations between neighborhood characteristics and frequency of participation in three social activities among older adults and interactions between neighborhood characteristics and mobility limitation as they relate to participation. Method: Data from the 2008 wave of the Health and Retirement Study linked with American Community Survey data were used. Participants included community-dwelling adults aged 65 years or older. Analysis involved multivariate logistic regression. Results: High proportion of neighborhood residents aged 65 and older was associated with increased odds of more frequent participation in all three activities. High population density was associated with increased odds of club attendance. High neighborhood social cohesion was associated with increased odds of attending nonreligious meetings. Interactions between walking limitation and population density or social cohesion related to increased odds of participation. Discussion: Findings suggest that improving older adults' ability to participate in community life and age in place requires strategies that consider how neighborhood and individual characteristics interact and how these characteristics may differentially affect types of participation.
The neighborhood is a key part of an older adult's environment (Barnes et al., 2007 ) that helps to maintain and promote participation in daily life and can contribute to deterioration in participation (Glass & Balfour, 2003; Law et al., 1996) . Social participation, defined as "a person's involvement in activities that provide interaction with others in society or the community" (Levasseur, Richard, Gauvin, & Raymond, 2010 , p. 2148 , can be particularly affected by neighborhood characteristics. Individual characteristics and environmental barriers interact to affect older adults' participation (White et al., 2010) , and individuals facing health or other challenges may experience their neighborhoods differently than individuals not facing these challenges (Glass & Balfour, 2003) . The current study investigated relationships between neighborhood features, mobility limitation, and social participation, building on existing literature to identify potential directions for neighborhood change and future research.
Although research examining the relationships between neighborhoods and older adults' social participation is emerging and more is needed, some trends can be identified. A recent review noted that social participation is associated with proximity to resources and recreational facilities, public transportation, neighborhood security, and user-friendliness of the walking environment (Levasseur et al., 2015) . Social cohesion also appears to be a key facilitator of social participation. Higher levels of neighborhood social cohesion are associated with higher frequency of social participation (Bowling & Stafford, 2007; Richard, Gauvin, Gosselin, & Laforest, 2009) , community participation (Vaughan, La Valley, Al Heresh, & Keysor, 2015) , and overall participation (Hand, Law, Hanna, Elliott, & McColl, 2012) . Older adults also report that a sense of community belonging supports their social participation (Andonian & MacRae, 2011; Gardner, 2011) . Very few studies of neighborhood characteristics and social participation in older adults have utilized area-level information such as census data, thus failing to explore potential contributors to social participation that can be difficult to capture through smaller-scale studies. In particular, neighborhood demographics, population density, and area-level income may play a role in older adults' social participation. Regarding neighborhood demographics, older adults living in areas with higher proportions of age-peers are more likely to use nearby parks (Moore et al., 2010) , are less likely to report poor health (Subramanian, Kubzansky, Berkman, Fay, & Kawachi, 2006) , and are less likely to report depression (Kubzansky, Subramanian, Fay, Soobader, & Berkman, 2005) , compared with older adults living in areas with lower proportion of older adults. In addition, residents in neighborhoods with higher proportions of older adults report higher social cohesion, compared with neighborhoods with higher proportions of families (Moorman, Stokes, & Morelock, 2016) and greater density of older adults may lead to less age discrimination (Stokes & Moorman, 2016) . Older adults living in neighborhoods with higher proportions of younger age groups may have fewer social connections that might otherwise encourage them to use neighborhood facilities (Moore et al., 2010) . Regarding population density, higher density is related to increased walking for transport in older adults (Shigematsu et al., 2009) , increased walking in older men (Gallagher, Clarke, & Gretebeck, 2014) , and increased walking in adults (Sugiyama et al., 2014) . Such increases in walking may also relate to increases in social participation, for example, if leisure walking involves other people or if walking for transport involves attending social events. In fact, the presence of opportunities for social interactions is related to walking frequency (Nathan et al., 2012) . Finally, low neighborhood economic status is associated with lower frequency of social activities (Bowling & Stafford, 2007) , and older adults living in areas with high poverty are also more likely to report poor health (Subramanian et al., 2006) .
Mobility limitation may be a key individual characteristic that moderates the effect of neighborhood characteristics on social participation. Good physical health is related to frequency of social participation (Buffel et al., 2014) , high physical function is related to more satisfaction with overall participation (Hand et al., 2012) , and higher frequency of walking in one's neighborhood and better general health is related to increased social participation (Richard et al., 2009) . Few studies, however, have explored interactions between mobility limitations and neighborhood features as they relate to social participation in older adults. The available research suggests that such interactions exist; among adults aged 45 years or older with mobility limitations, neighborhood security predicts greater frequency of socializing with others (Clarke, Ailshire, Nieuwenhuijsen, & de Kleijn-de Vrankrijker, 2011) . In addition, a realist synthesis of evidence found that older adults with mobility limitations may feel more unsafe in the neighborhood, and may avoid walking in their neighborhood, compared with older adults with no mobility limitations (Yen et al., 2014) , potentially affecting social participation. Finally, given that population density appears linked to walking for transport in older adults (Shigematsu et al., 2009 ), older adults who are able to walk in their neighborhoods may engage in more social activities in more dense neighborhoods due to more opportunities to meet with others.
Conceptualizations of Aging and Place
Relationships between and among individual and neighborhood characteristics can be understood within theories of aging and the environment. Within Lawton and Namehow's (1973) Ecological Model of Aging, behavior and function result from an individual's interactions with the physical and social environment. Further theory proposes that human action is embedded in socially constructed, dynamic places that include physical-spatial and social-cultural elements that individuals negotiate over time (Wahl & Lang, 2004) . For example, an acquired mobility limitation may mean that different neighborhood features are more important than previously in supporting participation. Similarly, a transactional perspective conceptualizes place as a dynamic, complex interplay of people and various environmental elements, while also asserting that people and places inseparable from one another (Cresswell, 2004; Cutchin, 2004) . Individuals and their activities do not exist within the "environment as container" but instead form a person-place whole (Cutchin, 2004) . The person and environmental elements continually shape one another and change over time. For example, place can shape individual characteristics such as motivations and values, whereas individuals are elements of the environment that also shape it (Cutchin, 2004) . Specific aspects of place can transact with one another (Andrews, Evans, & Wiles, 2007) and with aspects of the person to enable or constrain participation in activities, pointing to a need to examine relationships between place and specific activities, rather than categories of activities. Little research has explored interactions between and among neighborhood and individual characteristics.
The Current Study
Research regarding the relationships between neighborhoods and social participation in older adults requires exploration of a wider range of neighborhood characteristics, exploring interaction effects between mobility and neighborhood characteristics, and exploring different types of social participation separately to better understand differential impacts of neighborhood characteristics. In addition, research in this area requires analysis of large samples (Clarke & Niuewenhuijsen, 2009) , especially given that neighborhood effects are often small in comparison with individual effects. Addressing these limitations and needs, the purpose of this study was to examine the relationships between neighborhood characteristics, interactions between neighborhood characteristics and mobility limitation, and frequency of participation in three specific social activities among older adults.
We hypothesized that greater frequency of participating in social activities would be associated with less neighborhood socioeconomic disadvantage, greater proportion of neighborhood residents aged 65 years or older, higher population density, and greater neighborhood social cohesion. We also hypothesized that ability to walk several blocks would interact with the neighborhood characteristics population density and social cohesion, such that individuals without mobility limitation would experience greater effects of higher population density and higher social cohesion compared with individuals with mobility limitation, due to increased likelihood of walking in their neighborhoods and therefore being affected by neighborhood characteristics. Alongside this hypothesis, given the limited research in this area, we also recognized that neighborhood characteristics may have a stronger association with participation for individuals with mobility limitation, because of a potential greater need for support in participating.
Method

Study Design and Data
This cross-sectional study used data from the 2008 Health and Retirement Study (HRS) combined with census tractlevel data drawn from the American Community Survey (ACS; Minnesota Population Center, 2011). The HRS is a longitudinal panel study of a representative sample of adults aged 50 and older in the United States. Ongoing since 1992, the HRS interviews approximately 20,000 participants every 2 years (University of Michigan, 2016) . Details describing the methods have been discussed elsewhere (Juster & Suzman, 1995) . Since 2006, the HRS has included a "Leave-Behind" questionnaire addressing life circumstances, subjective well-being, and lifestyle that participants complete independently and return by mail (Smith et al., 2013) . This questionnaire is provided to 50% of the HRS participants who completed an in-person core interview; in each wave of the HRS, the sample is rotated.
We obtained data regarding census tract of participants in the HRS, and we merged this data with the ACS data following confidentiality protocols set by the University of Michigan. Inclusion criteria for the current study were as follows: age 65 years or more, not living in a nursing home at the time of the 2008 HRS interview, and completed a 2008 HRS core interview and leave-behind questionnaire (n = 4,613). This sample size decreased based on missing data in the HRS and Leave Behind questions, such that the final sample sizes ranged from 3,985 to 3,995 across the analyses. See Supplementary Table 1 for details regarding missing data. Compared with the initial group of participants (i.e., n = 4,613), the final samples were more likely to be younger, female, White, and have high school education or more. Regarding health status, the final samples were more likely to report better health status in the analyses regarding attending meetings of nonreligious groups. The samples for the two other analyses were not significantly different from the initial group in self-reported health status.
Measures
Dependent variables
Social participation was assessed using questions from the Leave-Behind Questionnaire of the HRS data set on the frequency of participating in four social activities. Items are phrased as "Please tell us how often you do each activity," and activities listed include "Go to a sport, social, or other club"; "Attend meetings of non-religious organizations, such as political, community, or other interest groups"; "Do volunteer work with children or young people"; and "Do any other volunteer or charity work." These activities fit within Levasseur and colleagues' (2010) taxonomy of social participation, in which social participation includes interacting with others, doing activities with others, helping others, and contributing to society. Questions are answered on a 6-point Likert scale (1 = Daily, 2 = Several times a week, 3 = Once a week, 4 = Several times a month, 5 = At least once a month, 6 = Not in the last month). These scores were dichotomized as frequent (daily/several times a week/ once a week/several times a month) and infrequent (at least once a month [but less than several times a month]/not in the last month). Volunteering with children or young people and other volunteer work were combined into a single item, such that if either or both types of volunteering were "frequent," then the new volunteering item was coded as frequent, and if both types of volunteering were "infrequent" then the new volunteering item was coded as "infrequent."
Independent variables
Four neighborhood variables were included in the analysis as follows:
• Neighborhood social cohesion was measured using a four-item scale from the Leave-Behind Questionnaire of the HRS that assesses the extent to which each participant feels (a) part of the area, (b) that most people can be trusted, (c) that most people are friendly this area, and (d) that people help you if in trouble. On a 7-point scale, participants rate how strongly they agree with opposing statements, for example: I really feel part of this area versus I feel that I don't belong in this area.
Lower scores indicate stronger agreement with a positive statement. An index was created by averaging the scores of the items (Smith et al., 2013) if three or four items on the scale were non-missing. The scale has an internal consistency of 0.86 (Smith et al., 2013) , suggesting that calculating the scale average if one item is missing will approximate the average if all four items were answered. The scale was then dichotomized into high cohesion (mean score of 2 or less) and low cohesion (mean score of greater than 2), based on the distribution that showed that approximately half the sample had mean scores of 2 or less.
• Proportion of persons living in households with income below poverty (census defined) at the census tract level was used as a measure of area-level socioeconomic disadvantage. This measure is a typical way to characterize neighborhood disadvantage (Halonen et al., 2012 Physical mobility was assessed using the question "Because of a health problem do you have any difficulty with walking several blocks?" Response options were dichotomized as no difficulty versus any difficulty/don't do/cannot do. Several control variables from the HRS data set were used, including vehicular mobility, which was assessed with the question "Have you driven a car in the past month?" and was dichotomized as yes or no. Individual socioeconomic status was evaluated through financial strain and educational attainment. Financial strain was assessed with the question "How satisfied are you with your present financial situation?" Responses were dichotomized as completely/very satisfied and somewhat/not very/not at all satisfied. Educational attainment was assessed as the total number of years of education and dichotomized as low attainment (<12 years) or high attainment (≥12 years). Demographic and health characteristics included age, gender, race/ethnicity (Hispanic, White, Black, or other), marital status (married vs separated/divorced, widowed or never married), and self-reported health status (very good/ excellent vs good/fair/poor).
Analysis
Logistic regression was used to estimate the associations between individual and neighborhood characteristics and frequency of participating in each of the three activities. The effects of interactions between independent variables on participation variables were also estimated, including mobility limitation times population density and mobility limitation times neighborhood social cohesion. Interaction terms, coded the same way as the main effects, were added to each model, one at a time. The complex survey design and weighting of the HRS data were accounted for in the SAS procedure PROC SURVEYLOGISTIC. This procedure uses Taylor expansion approximation incorporating stratification, clustering, and unequal weighting, computing variances within each stratum before pooling. HRS weights are adjusted for nonresponse and are representative of the noninstitutionalized U.S. population aged 50 years or older. In addition, in the HRS Leave-Behind questionnaire, weights are adjusted to reproduce the weighted distribution according to age (groupings of <65, 65-74, ≥75 years), gender, and race/ethnicity. Goodness of fit of the models was assessed using the Wald test (p < .05; Allison, 2014) .
For each model, cases with missing data on any variable were dropped from the analysis. We were unable to match a number of cases with census tract-level data regarding the proportion of the tract aged 65 and older (80 cases), population density of the tract (80 cases), and proportion living in poverty (35 cases). Of those missing proportion 65 years and older, 60 had insufficient linking information in the HRS geo-identifier file and the remaining 20 could not be linked to data in the ACS data. It is possible that the data linkage provided by HRS was incorrect resulting in no match with census data or that the data were not available from the ACS for those specific geographies for the year studied. Another possibility is that data were suppressed in those geographies due to small cell sizes, data quality filtering or other rules imposed by the census. Because we had missing census tract data as well as missing HRS survey data, we performed sensitivity analyses using multiple imputation with chained equations, creating 50 data sets, and reran the analyses. The study was approved by the (omitted for anonymous review) Internal Review Board.
Results
Participant Characteristics
Due to variations in response rates to the participation questions, this study involved three slightly different samples. We present the unweighted participant characteristics of a single group: those participants who had valid data for all independent variables used in the analyses (N = 4,283) . The socioeconomic and health characteristics of this base group are described in Table 1 , and the neighborhood characteristics of this group are reported in Supplementary Table 2. These data approximate those of the samples used in each of the three logistic regression analyses. The sample included roughly equal proportions of men (42%) and women (58%) and married (58%) and not married individuals (42%). Approximately one quarter of the sample reported education of less than high school, and one-half reported very good or excellent self-rated health. Supplementary Table 3 provides information about frequency of participating in social activities in the samples used in the logistic regressions.
Logistic Regression models
Tables 2-4 present the findings of the logistic regression analyses for the three social participation outcomes. All of the models demonstrated adequate goodness of fit, based on the Wald test (p < .0001).
Neighborhood Characteristics and Social Participation
Living in a census tract with a higher proportion of individuals aged 65 years or older was significantly associated (p < .05) with greater frequency of going to sport, social, or other clubs; attending meetings of nonreligious organizations; and doing volunteer work, with odds ratios (ORs) very close to 1.00. For every 1% increase in proportion of older adults living in an area, an individual was 1.01 times more likely to participate more frequently in these activities. For a 10% increase in older adults, the odds ratio would be 1.10 (i.e., 1.01 10 ). Living in a census tract with greater population density was associated with greater frequency of going to sport, social or other clubs (OR = 1.28, 95% confidence interval [CI] = 1.03-1.59). Finally, participants who reported greater neighborhood social cohesion were more likely to attend meetings of non-religious organizations (OR = 1.38, 95% CI = 1.05-1.80). Results of additional analyses using imputed data were very similar to the original analyses. See Supplementary Table 4 for details.
Neighborhood Variable Interactions
All interaction terms were tested for each social participation outcome, but only significant findings are reported (see Tables 2-4 ). The interaction between physical mobility and population density was significant in the models for two social participation variables. The main interaction effect for walking ability times population density for attending a sport, social, or other club was OR = 1.64 (95% CI = 1.08-2.51), indicating that individuals with no mobility limitation and living in a higher density area were more likely to participate, compared with all other combinations of these variables. Examining more specific comparisons showed that among participants with no difficulty walking several blocks, living in a more densely populated area was associated with greater frequency of attending sport, social, or other clubs, compared with living in a less densely populated area (OR = 1.47, 95% CI = 1.12-1.92; Table 2 ). The main interaction effect for walking ability times population density for volunteering was OR = 0.55 (95% CI = 0.39-0.77), indicating that individuals with no mobility limitation and living in a higher density area were less likely to participate, compared with all other combinations of these variables. Examining more specific comparisons showed that among participants with mobility limitation, living in a more densely populated area was associated with more frequent volunteering, compared with participants living in a less densely populated area (OR = 1.56, 95% CI = 1.12-2.18; Table 4 ). The main effect of the interaction between physical mobility and neighborhood social cohesion was not significant for any outcome variable. Further effect testing showed that among participants with no difficulty walking several blocks, living in an area with higher social cohesion was associated with higher odds of attending meetings of organizations (OR = 1.36, 95% CI = 1.02-1.82; Table 3 ). Supplementary Figure 1 displays the results of interaction testing. Supplementary  Figures 2-4 further describe the interaction effects. In these figures, the reference category is the group of individuals with no difficulty walking several blocks and either high population density or high social cohesion. Supplementary  Figure 2 shows that compared with having no difficulty walking and living in a high density area, no difficulty walking and living in a low density area was associated with reduced odds of attending sports or social clubs (OR = 0.68, 95% CI = 0.81-0.52). Similarly, experiencing difficulty walking and living in either a high or low density area was associated with reduced odds of attendance compared with having no walking difficulty and living in high density areas (OR = 0.45, 95% CI = 0.45-0.34 and OR = 0.51, 95% CI = 0.51-0.37, respectively). For attending meetings of organizations, compared with experiencing no difficulty walking and living in a high cohesion area, experiencing no difficulty walking and living in a low cohesion area was associated with lower odds of attendance (OR = 0.73, 95% CI = 0.55-0.98). The combination of difficulty walking and high cohesion was also associated with lower odds (OR = 0.63, 95% CI = 0.46-0.86). In the final comparison against having no difficulty walking and living in a high cohesion area, difficulty walking and low cohesion was associated with reduced odds of attendance, with the largest effects (OR = 0.45, 95% CI = 0.3-0.66; Supplementary Figure 3 ). Supplementary Figure 4 shows that the odds of volunteering for those with no difficulty walking and living in a low population density area were no different than those with no difficulty walking and high density (OR = 1.17, 95% CI = 0.96-1.42). Again taking no difficulty walking and high density as the reference group, experiencing difficulty walking and living in either high or low density areas was associated with reduced odds of volunteering (OR = 0.73, 95% CI = 0.56-0.95 and OR = 0.47, 95% CI = 0.37-0.6, respectively). No substantial changes in the odds ratios of other variables were observed in the models that included interaction terms. In all analyses, the BIC was lowest for the models including interaction terms.
Discussion
We identified several neighborhood-level characteristics and interaction terms associated with the frequency of participating in one or more activities. Higher proportion of age-peers in the area was consistently related to increased social participation representing new knowledge regarding social participation among older adults. Having more agepeers in an area may encourage older adults to be more involved in activities, as seeing other people being active in the neighborhood can encourage physical activity (Annear et al., 2014) . In addition, higher proportion of older adults may relate to greater neighborhood safety (Cagney, 2006) and promote social participation through this mechanism. The distribution of the proportion of older residents was skewed to the left with a range of 0%-98.2%. Proportions that approach 100% might reflect communities that are designed for older adults, such as retirement villages, that may affect older adults' activities in many ways. Population density as an individual variable was associated with only one social activity, attending sport or social clubs. Population density may indicate greater availability of local facilities, such as senior centers or sports clubs, whereas opportunities to volunteer or be involved in organizations may be available in both dense and lessdense areas. The finding of a larger effect of population density for people with no difficulty walking several blocks suggests that walking limitations may pose a strong barrier to participating in such clubs, for example, if they involve vigorous activity. Among those unable to walk several blocks, population density was also associated with increased volunteerism. One interpretation of this finding may be that areas with greater population density may have more physically accessible features, such as sidewalks, that enable volunteerism among individuals with mobility limitations but may not have an effect for individuals without mobility limitations. At the same time, individuals may be able to select volunteering opportunities that meet their mobility needs, which may enable participation. In contrast, attending clubs or meetings of organizations may represent more structured activities in which it may not be possible for some individuals with mobility limitations to participate. In this case, neighborhood characteristics such as density may not be as relevant to participating as individual characteristics. While further studies are needed to better understand the specific ways in which population density relates to social participation, these findings contribute new information to this area of study.
Perception of greater neighborhood social cohesion was associated with greater frequency of attending meetings of non-religious organizations, supporting previous literature showing that neighborhood social cohesion is related to social participation (Andonian & MacRae, 2011; Bowling & Stafford, 2007; Richard et al., 2009) . Conversely, social cohesion was not associated with frequency of attending sport or social clubs or volunteering. This finding makes sense given that social cohesion and participation in organized groups are inter-related and are often both used to indicate the social capital of an area (Kim, Subramanian, & Kawachi, 2008) . Further exploration showed that the association between social cohesion and organized group participation holds for participants able to walk several blocks and not for participants with difficulty walking several blocks. While previous research has not explored this specific neighborhood by individual interaction, some research has found that neighborhood social cohesion can be a motivator for being active (Strobl, Maier, Ludyga, Mielck, & Grill, 2016) , likely in individuals who are mobile. Thus, the combination of living in a socially cohesive neighborhood and having good mobility appear to be important to belonging to organized groups. In fact, in each instance of significant interaction effects, participants who experienced the combination of difficulty walking several blocks and a less favorable neighborhood condition (i.e., lower population density or lower social cohesion) were less likely to participate, with larger effects than the neighborhood condition alone. The proportion of the census tract population living in poverty was not associated with any social participation variable, contrasting with Bowling and Stafford's (2007) work showing an association between low neighborhood economic status and less frequent social participation. These authors used an indicator of area-level affluence based on 79 census variables, which may be a more comprehensive indicator of economic status than proportion living in poverty and could explain the discrepancy in findings. Further exploration is needed to better understand how the neighborhood socioeconomic context relates to social participation, particularly in light of growing interest on how social inequalities across individuals and communities influence later life outcomes (e.g., Abramson, 2015) .
The variation in the associations between neighborhood features and social participation is consistent with a transactional perspective of place (Cutchin, 2004) . Attending sport or social clubs, attending meetings of organizations, and volunteering can be respectively considered doing activities with others, contributing to society and helping others (Levasseur et al., 2010) , and as such are distinct types of activities that may relate to environmental characteristics differently. Previous studies of neighborhoods and participation in older adults have typically used participation scales in which various items, for example regarding volunteering, are combined with other items to form a total score. By examining individual separately, the current study contributes new knowledge regarding participation among older adults in context. This study benefitted from examining multiple types of social participation, enabling comparisons of neighborhood characteristics that relate to each type. The addition of ACS data enabled a wider range of neighborhood characteristics to be examined than those available in the HRS data set alone. The generalizability of the study findings may be limited by the missing data in the Leave-Behind questionnaire, which led to excluding participants from the analysis who were different from the study sample on some demographic characteristics. Despite excluding these participants, analyses involving multiple imputation of missing data produced results that were very similar results to the original analyses. The activity questions available in the HRS data set focused on frequency of performing activity, implying that more frequent activity is better, whereas ability or satisfaction with activity level may be a more relevant way to measure participation in activities. In addition, there is a possibility of false-positive findings when analyzing large data sets. We may be overestimating the significance of some of our findings. Finally, population density may be more a useful variable if used in combination with other variables, for example availability of services and resources.
Implications
The goal of age-friendly cities and communities movements to create environments that promote participation and engagement (World Health Organization, 2007) can be realized only through understanding the neighborhood changes that are needed. Conceptually, communities and neighborhoods need to be considered dynamic places where individuals and groups engage in a variety of activities, each involving specific person-place relationships. The current study has taken some steps toward illuminating these relationships. Different neighborhood supports may be needed for individuals with differing mobility levels, and this factor can be considered within community change. Programing and neighborhood strategies to build social cohesion and promote neighborhood walking may help to promote participation in older adults. For example, community-wide planning efforts (Lehning, Scharlach, & Price Wolf, 2012) could involve development of neighborhood places that promote social interactions and build social cohesion, to promote civic engagement. Consumer-driven support networks (Lehning et al., 2012) could similarly attempt to build neighbor-to-neighbor and senior-to-senior networks, to help older adults connect with one another and potentially facilitate participation in a range of activities.
Further research is needed in a number of areas, most importantly to understand the mechanisms through which the identified neighborhood characteristics affect participation, including proportion of age-peers, social cohesion, and population density. In addition, the interactions between mobility and neighborhood characteristics need further exploration, to better understand the mixed findings within this study. Continued research regarding the specific activities in the current study could help to understand whether neighborhood social cohesion is a necessary condition for older adults to contribute to society through involvement in organizations. Dissecting broad categories of participation such as attending sports or social clubs may lead to further insights regarding specific aspects of participating in clubs. Finally, data from other countries such as Canada, China, and European nations may provide useful comparisons. Further research regarding neighborhoods and participation can provide useful insight into how to create age-friendly neighborhoods and promote participation.
Conclusion
This study examined associations of neighborhood social cohesion, neighborhood socioeconomic disadvantage, proportion of age-peers, and population density with frequency of social participation among older adults. Findings suggest that neighborhood characteristics interact with mobility limitation and may relate to types of social participation in unique ways. Policy, practice, and future research is needed that considers and addresses these relationships. 
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